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ELECTRIC TARP SYSTEM FOR TRUCK BED 
Technical Field 

The present invention relates to an electric 
tarp system for a truck bed, and more particularly to a 
5 direct -drive actuator assembly for actuating a tarp 
spool . 

Background Of The Invention 

Many trucks, particularly those hauling loose 
loads such as sand and gravel, need a truck cover to 
10 prevent wind from blowing load particles off the truck 
bed. Various structures have been devised for covering 
a truck load. Some such structures include a motor for 
selectively winding the flexible cover. 

It is desirable that the truck cover be easily 
15 operated by the truck driver in order to selectively 
cover and uncover the truck bed from within the truck 
cab while tightly sealing both the front and rear of the 
truck bed to prevent wind from passing under the truck 
cover and disturbing the truck bed contents. 

2 0 Prior art truck bed covers and related struc- 

ture are disclosed in U.S. Patent Nos . 4,516,802; 
4,126,351 to Peteratti; 4,082,347 to Peteratti; 
3,868,142 to Bachand et al . ; 3,546,197 to Sibley; 
3,549,199 to Sibley; and 3,628,826 to Sibley. 

25 My U.S. Patent No. 5,031,955 was the first 

patent to disclose a direct -drive spool winding system 
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which eliminated problems inherent in chain drives, 
while reducing the space required for such a drive 
mechanism . 

The direct-drive system disclosed in the '955 
5 patent includes a worm gear for directly rotating the 
tarp spool. Because the tarp is spring- loaded, the 
direct-drive system and tarp spool assembly must be 
operative to automatically lock the tarp in position 
against the force of the spring when the tarp spool is 

10 not rotating. Accordingly, the worm gear design of the 
'955 patent is effective in automatically locking the 
tarp spool in position when the actuator motor is turned 
off. This self -braking configuration is accomplished by 
the 90° relationship of the worm gear with respect to 

15 the drive bolt threads. However, a problem with such a 
worm gear configuration is that frictional losses reduce 
efficiency of the system to 66% or less. 

Accordingly, it is desirable to provide a 
direct -drive tarp actuator assembly which has improved 
20 efficiency while still providing the automatic self- 
braking feature . 

Disclosure Of The Invention 

The present invention overcomes the above- 
referenced shortcomings of prior art assemblies by 
25 providing a direct-drive actuator assembly for actuating 
a tarp spool for a truck bed tarp system wherein an 
electric motor is provided for driving a tarp spool 
through a worm gear transmission system, and wherein the 
electric motor includes a brake secured thereto for 
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automatically locking the motor against rotation when 
the motor is deenergized. 

More specifically, the present invention 
provides a direct-drive actuator assembly for actuating 
5 a tarp spool for a truck bed tarp system. The direct - 
drive actuator assembly includes a transmission housing. 
An output shaft extends from the transmission housing 
for directly driving the tarp spool. The transmission 
housing also includes transmission gears therein. An 
10 electric motor is operatively connected to the transmis- 
sion gears for actuating the tarp spool. A brake is 
operatively connected to the electric motor for automat- 
ically braking the motor when the electric motor is 
turned off. 

15 In a preferred embodiment, a cover is secured 

to the transmission housing over the electric motor and 
brake for enclosing the electric motor and brake. A 
plurality of bolts which connect the brake to the 
electric motor also connect the cover to the transmis- 

2 0 si on housing. 

Preferably, the electric motor and brake are 
operatively connected such that the brake and electric 
motor may be deenergized simultaneously so the brake 
automatically locks the motor to prevent tarp rotation 
25 when the motor is switched off. 

Another aspect of the invention provides an 
electric tarp system for covering a truck bed. The 
system includes a tarp housing adapted for attachment to 
the truck, and a tarp spool positioned within the tarp 

3 0 housing. A direct -drive actuator assembly, as described 
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above, is directly attached to the tarp housing for 
directly driving the tarp spool. 

Accordingly, an object of the present inven- 
tion is to provide a direct -drive actuator assembly for 
5 actuating a tarp spool , wherein the drive actuator is 
automatically self - locking, and wherein system efficien- 
cy is improved . 

A further object of the present invention is 
to provide a direct-drive actuator assembly for actuat- 
10 ing a tarp spool, wherein the direct -drive actuator 
assembly includes a transmission housing directly 
mounted to the tarp housing. 

A further object of the present invention is 
to provide a direct -drive actuator assembly for actuat- 
15 ing a tarp spool, including an electric motor and brake 
mounted together in stacked relationship, and enclosed 
by a cover . 

The above objects and other objects, features, 
and advantages of the present invention are readily 
2 0 apparent from the following detailed description of the 
best mode for carrying out the invention when taken in 
connection with the accompanying drawings. 

Brief Description Of The Drawings 

FIGURE 1 is a side perspective view of a truck 
25 on which an electric tarp system is installed in accor- 
dance with the present invention; 
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FIGURE 2 is a partially cut-away perspective 
view of a truck cover winding assembly in accordance 
with the embodiment shown in Figure 1; 

FIGURE 3 is a side view of a direct -drive 
actuator assembly in accordance with the present inven- 
tion; 

FIGURE 4 is a partially disassembled side view 
of a direct-drive actuator assembly in accordance with 
the present invention; 

FIGURE 5 is a partially disassembled end view 
of the transmission housing shown in Figure 4; 

FIGURE 6 is a vertical cross-sectional view of 
a brake for use with the present invention; 

FIGURE 7 is an end of the brake shown in 
Figure 6 ; and 

FIGURE 8 is a perspective view of a direct- 
drive actuator assembly in accordance with the present 
invention. 

Detailed Description of the Preferred Embodiment 

As shown in Figure 1, a truck 10 of a conven- 
tional design is illustrated having a cab 12 and a truck 
bed 14 . The truck bed 14 includes front and rear ends 
16,17 and first and second sides 18,19. 
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The subject invention may be utilized on both 
flat bed trucks and those having raised sides, as 
illustrated in Figure 1. 

An electric tarp system 2 0 embodying the 
5 principles of the subject invention is illustrated in 
Figure 1 on the truck 10 for covering the truck bed 14 . 

The electric tarp system 20 includes a flexi- 
ble cover or tarp 22, a winding assembly 24 for winding 
and storing cover 22, an extension assembly 26 for 
10 extending the cover 22 over the truck bed 14, and a 
tension assembly 28 for applying a downward force on the 
cover 22 proximate the front end 16 of the truck bed 14 . 

As shown in Figure 2, the winding assembly 24 
includes a tarp housing 3 0 having a tapered front 

15 surface 3 2 for streamlining the housing 3 0 and causing 
wind to flow upward over the assembly 24 . The winding 
assembly 24 also includes a direct -drive actuator 
assembly 34 for rotatably driving the flexible cover or 
tarp 22, which is supported on the rotatable spool 36. 

2 0 As shown, the direct -drive actuator assembly 34 is 
directly connected to the tarp housing 30. 

Turning to Figures 3-5, the direct-drive 
actuator assembly 34 includes a transmission housing 3 8 
adapted for attachment to the tarp housing 3 0 by means 
25 of the attachment bolts 40. An output shaft 42 extends 
from the transmission housing 3 8 for directly driving 
the tarp spool 36. A motor-driven armature shaft 44 
extends into the transmission housing 38. A number of 
rotatable transmission spur gears 46, 48, 50, 52 are 
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rotatably driven by the armature shaft 44 for actuating 
rotation of the output shaft 42. 

The spur gears 46, 48, 50, 52 provide an 
approximately 60.9:1 gear reduction ratio, which enables 
5 the use of a small DC motor for driving the transmission 
gears . 

The particular spur gear configuration illus- 
trated in Figures 4 and 5 is configured to minimize 
center distance between the armature shaft 44 and the 

10 output shaft 42, thereby minimizing overall height of 
the actuator assembly 34. This spur gear arrangement is 
approximately 97% efficient in comparison to the prior 
art design worm gear arrangement which is 66% efficient 
or less. This efficiency improvement is accomplished by 

15 means of reduced frictional losses by using the spur 
gear arrangement instead of the worm gear arrangement . 
However, the spur gear arrangement is not self -braking, 
therefore the present invention provides a novel brake 
arrangement used in conjunction with the DC electric 

20 motor for automatic braking, as described below. 

The DC electric motor is operatively connected 
to the armature shaft 44 for driving the spur gears 46, 
48, 50, 52 and the output shaft 42 for tarp movement. 
The DC motor is preferably a commonly available axial 

25 motor, such as a 475 ounce per inch motor available from 
Redman Motor of Owosso, Michigan. The DC motor 54 is 
directly connected to the transmission housing by bolts 
45, shown in Figure 4, for driving the armature shaft 44 
and transmission gears. The DC motor 54 could be 

3 0 connected to the transmission housing 34 by alien head 
cap screws. 
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As shown in Figures 3, 4, 6 and 7, a brake 6 0 
is secured to the motor shaft 62 for automatically 
braking the DC motor 54 when deenergized. 

The preferred brake assembly 6 0 for use with 
5 the present invention, as shown in Figures 6 and 7, is 
a spring-set disc brake, such as that available from 
Rexnord Corporation of Milwaukee, Wisconsin. This brake 
is a spring-applied, power-released brake to facilitate 
automatic locking of the electric motor. The motor 

10 shaft 62 includes an aperture 64 formed therein. The 
motor shaft 62 is inserted into the hub 66, and aperture 
64 is aligned with hub aperture 68, and a pin inserted 
therethrough for engaging the hub 6 6 and motor shaft 64. 
As shown in Figure 7, the hub 66 is hexagonally shaped. 

15 A friction disc 70 is secured peripherally about the 
hexagonally shaped hub 66. A spring 72 applies a 
braking force against an armature plate 74 for squeezing 
the friction disc 70 against the pressure plate 76 for 
braking rotational movement of the motor shaft 62. The 

2 0 armature plate 74 may be biased away from the friction 

disc 70 against the force of the spring 72 by energizing 
the coil 78. 

Preferably, the brake 60 and DC motor 54 are 
connected together such that a single switch will 
25 actuate the DC motor 54 for causing rotation of the 
tarp, and the coil 78 of the brake 60 will simultaneous- 
ly be energized for moving the armature 74 against the 
force of the spring 72 to eliminate friction upon the 
friction disc 70 to allow drive shaft 62 rotation. 

3 0 Similarly, when the single switch is turned off, the DC 

motor 54 is deenergized, and the brake coil 78 is 
deenergized so that the spring 72 reengages the armature 
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plate 74 against the friction disc 70 to lock the hub 66 
and accordingly the drive shaft 62 is prevented from 
rotating. 

Because of the approximately 60:1 gear reduc- 
tion in the transmission, a substantial amount of 
braking capacity is provided by providing the brake 
directly at the drive motor shaft 62. Accordingly, the 
substantial spring- load acting on the tarp system is 
automatically overcome when the DC motor 54 and brake 
coil 70 are simultaneously deenergized to activate the 
brake 60. Accordingly, the brake 60 is of the spring.- 
applied, power-released type. 

Turning to Figure 8, the direct-drive actuator 
34 is shown in perspective view. As shown, the bolts 
56,58 which attach the brake 6 0 to the DC motor 54 are 
also used for connecting a substantially rectangular 
plastic cover 84 to the transmission housing 3 8 over the 
DC motor 34 and brake 60 for enclosing the motor 54 and 
brake 60. Attachment of the cover 84 is accomplished by 
means of the nuts 80,82 which are attached to the bolts 
56,58, respectively. This plastic cover 84 is highly 
effective in protecting the DC motor 54 and brake 60 
from the effects of chemicals used in power washing of 
such a truck. The wires shown in Figure 8 extending 
from the plastic cover 84 may alternatively be posi*- 
tioned at a bottom portion of the cover 84 to prevent 
moisture entry and enhance draining. The bolts 56,58 
are also operative to hold the motor components togeth- 
er . 

The novel stacked configuration of the brake 
and motor onto the transmission housing, as well as the 
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direct attachment of the transmission housing to the 
tarp housing cooperate to provide a high efficiency 
direct-drive actuator assembly which is automatically 
self- locking and compact in design. 

5 While the best mode for carrying out the 

invention has been described in detail, those familiar 
with the art to which this invention relates will 
recognize various alternative designs and embodiments 
for practicing the invention within the scope of the 
10 appended claims. 
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What Is Claimed Is : 

1. A direct-drive actuator assembly for 
actuating a tarp spool for a truck bed tarp system, the 
direct-drive actuator assembly comprising: 

a transmission housing having an output shaft 
for directly driving the tarp spool, and further having 
transmission gears therein engaging the output shaft; 

an electric motor operatively connected to the 
transmission gears for actuating the tarp spool; and 

a brake operatively connected to the electric 
motor for automatically braking the motor when the 
electric motor is turned off. 

2. The direct-drive actuator assembly of 
claim 1, further comprising: 

a plurality of bolts connecting the brake to 
the motor; and 

a cover secured to the transmission housing by 
the plurality of bolts over the electric motor and brake 
for enclosing the electric motor and brake. 

3. The direct-drive actuator assembly of 
claim 2, wherein the electric motor and brake are 
disposed along a common axis. 

4. The direct-drive actuator assembly of 
claim 3, wherein the brake is a spring-applied, power- 
released type brake. 

5. The direct -drive actuator assembly of 
claim 4, wherein the electric motor and brake are 
electrically connected for single-switch operation such 
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that the brake and electric motor may be energized and 
deenergized simultaneously . 

6. The direct-drive actuator assembly of 
claim 1, further comprising first and second attachment 
bolts for securing the transmission housing to the tarp 
housing. 

7. The direct-drive actuator assembly of 
claim 1, wherein the transmission housing includes a 
plurality of spur gears therein operatively connected 
between the input shaft and output shaft, and having 
approximately a 60:1 gear reduction. 

8. The direct-drive actuator assembly of 
claim 1, wherein the electric motor comprises a DC 
motor . 

9 . An electric tarp system for covering a 
truck bed, the system comprising: 

a tarp housing adapted for attachment to the 

truck; 

a tarp spool positioned within the tarp 

housing; 

a transmission housing mounted to the tarp 
housing, and having an output shaft for directly driving 
the tarp spool, and further having transmission gears 
therein engaging the output shaft; 

an electric motor operatively connected to the 
transmission gears for actuating the tarp spool; and 

a brake operatively connected to the electric 
motor for automatically braking the motor when the 
electric motor is turned off. 
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10. The direct-drive actuator assembly of 
claim 9, further comprising: 

a plurality of bolts connecting the brake to 
the motor; and 

5 a cover secured to the transmission housing by 

the plurality of bolts over the electric motor and brake 
for enclosing the electric motor and brake. 

11. The direct -drive actuator assembly of 
claim 10, wherein the electric motor and brake are dis- 

10 posed along a common axis. 

12. The direct-drive actuator assembly of 
claim 11, wherein the brake is a spring-applied, power- 
released type brake. 

13 . The direct-drive actuator assembly of 
15 claim 12, wherein the electric motor and brake are 
electrically connected for single-switch operation such 
that the brake and electric motor may be energized and 
deenergized simultaneously. 

14. The direct-drive actuator assembly of 
20 claim 9, further comprising first and second attachment 

bolts for securing the transmission housing to the tarp 
housing. 

15. The direct-drive actuator assembly of 
claim 9, wherein the transmission housing includes a 

25 plurality of spur gears therein operatively connected 
between the input shaft and output shaft, and having 
approximately a 60:1 gear reduction. 
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16. The direct-drive actuator assembly of 
claim 9, wherein the electric motor comprises a DC 
motor. 

17. A direct-drive actuator assembly for 
actuating a tarp spool for a truck bed tarp system, the 
direct-drive actuator assembly comprising: 

a transmission housing having an output shaft 
for directly driving the tarp spool, and a plurality of 
transmission gears; 

an electric motor operatively connected to the 
transmission gears for actuating the tarp spool; 

a brake operatively connected in a stacked 
relationship with the electric motor for automatically 
braking the motor when the electric motor is turned off; 
and 

a cover secured to the transmission housing 
for enclosing the electric motor and brake. 

18. The direct-drive actuator assembly of 
claim 17, wherein the electric motor and brake are 
disposed along a common axis. 

19. The direct-drive actuator assembly of 
claim 18, wherein the brake is a spring-applied, power- 
released type brake. 

20. The direct-drive actuator assembly of 
claim 19, wherein the electric motor and brake are 
electrically connected for single-switch operation such 
that the brake and electric motor may be energized and 
deenergized simultaneously. 
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Abstract 

A direct-drive actuator assembly actuates a 
tarp spool for a truck bed tarp system. The direct - 
drive actuator assembly includes a transmission housing 
5 adapted for mounting to the tarp housing. An output 
shaft extends from the transmission housing for driving 
the tarp spool. An input shaft is also positioned at 
least partially within the transmission housing. An 
electric motor is operatively connected to the input 
10 shaft for actuating the tarp spool. A brake is opera- 
tively connected to the electric motor for automatically 
braking the motor when the electric motor is turned off. 
A cover is provided for enclosing the stacked brake and 
electric motor against the transmission housing. 
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